SUMMARIES IN MICRO-BIOLOGY
For some months the Secretary has been seeking to secure for this Journal and its Departnient of Summaries, a series of papers from biologists dealing with the chief groups of microscopic plants and animals. It has not been the purpose to present a complete survey of any of the groups. The wish has been rather to bring together in one article a statement of the following things:-general biology, the method of finding, the methods of capture and of keeping alive and cultivating in the laboratory; how best to study; the general technic; the most accessible literature; and a brief outline of the classification, with keys for the identification of at least the more representative genera and species of the micro-organisms likely to be found by the beginning students in the United States.
It has been felt that the getting together of such data as this, while not a contribution to science, would be a contribution especially to isolated workers and to teachers and students in the high schools and smaller colleges.
Papers have already appeared treating the aquatic Oligochetes, the Melanconiales, the Rusts, the Black Moulds, the Powdery Mildews, and the Cephaline Gregarines. The following is the seventh paper of the series. It is proposed to have such synopses from time to time until the more common American species of such groups as the following have been covered: The Blue-green Algae, non-conjugating Green Algae, Downy Mildews, Yeasts, other Hyphomycetes, Smuts, Rhizopods, Infusoria, Turbellaria, Bryozoa, Water Mites, Entomostraca, etc.-[Editor.] SYNOPSIS OF THE CONJUGATE ALGAE -ZYGOPHYCEAE
BY CHARLES E. BESSEY
A dozen or more years ago the writer prepared a series of papers on these plants, which were published in volumes 21, 22 and 23 of these Transactions, and now it seems that time enough has elapsed to warrant another paper dealing with the same group, and including such revisions as are now made necessary because of our better knowledge of their structure, and the structure of the nearly related plants.
The Conjugate Algae are here held to constitute a distinct phylum of chlorophyll-bearing aquatic plants (algae) which have diverged from the main evolutionary line from lower to higher algae. Below them are the Simple Algae (Protophyceae), also chlorophyllbearing, and still lower than these the Slime Algae (Myxophyceme). The phylum Zygophyceae may be characterized as follows: Plants typically consisting of unbranched, unattached filaments which easily fragment into short segments, or single cells. Their
Transactions of the American Microscopical Society, Vol. 33, No. 1 (Jan., 1914), pp.11-49 cells contain chlorophyll, but this may be hidden b pigment. Their non-sexual reproduction is by the fr the filaments into short segments, or single cells, o tion of internal spores. Zoospores are unknown.
duction is by the union of the protoplasm of pairs o (isogametes).
This phylum seems to have originated from the Simple Algae (Protophyceae) through a physiological sluggishness of the cells, which resulted in (I) their feeble attachment to one another and consequent easy and often early fragmentation into few or single cells, (2) the absence of zoospores, and (3) the reduction of the sexual reproduction to a sluggish union of the scarcely modified protoplasm of two vegetative cells. It is thus a group of plants on the "down grade", in which all of its members show more or less of structural degeneration. On account of this sluggishness these plants are sometimes called the "Lazy Alge". The chloroplasts are i to 9 narrow ribbon-shaped bands, wh are spirally arranged in the parietal portion of the cell.
There 14. Spirogyra; with (b) Cells larger, I5-I8,u in diameter .. replisateas ( Filaments rarely elongated, but frequently broken up early short segments, or still more commonly into individual c some cases cylindrical, but more often flattened. Cell walls c posed of cellulose, and jointed in the middle, the two end rating easily in fission or conjugation.
The three families may be separated as follows: Mostly yellowish-brown plants (by the addit xanthin to the chlorophyll) in unbranched filaments, w lar, angled or flattened in cross section (end view, or more commonly separated early into isolated in times, however, more or less associated together in nies) which are similarly shaped, or variously twist wall at first composed of cellulose, early more or l silicified; the walls of each cell constitute a closed b older authors), consisting of two ends ("valves") lapping rings, the "girdle", and in many cases (zwischenbdnder), which lie between the girdle chloroplasts one or two, large and lamelliform, or and granular; asexual reproduction by the divisio as to form two similar cells, or by the escape of from its wall, and the formation of an entirely new traction of the protoplasm of a cell and the form thick wall (asexual resting spore); sexual reprod union of the protoplasmic contents of two cells, re formation of one or two new, usually much larger Cells box-shaped, mostly longer broad, trapezoidal, free or united onies; valves elliptical, dissimilar, e tuberance; girdle band distinct.-Sp *view, atrine and fossil tached.
Cells box-shaped, mostly long zoidal, free or united into treeilar, each with a protuberance; marine and fossil.
HEMIAULUS
Cells mostly box-shaped, transection elliptical to multiangular, with relatively long protuberances, united into chains; valves bi-to multipolar, each pole extended into a short or long horn, terminating in one or more claws.-Species many, marine and fossil. We have but one genus.
I. RUTILARIA Cells much broader than long, in valve view oblong-elliptical, united into short chains; valves 4, boat-shaped, somewhat elevated at the ends, surrounded by tooth-like spines.-Species few, marine 45. Rutilaria; perand fossil. spectve. in the middle and sometimes at the ends also, with a faint pseudoraphe, and polar but no central nodules, mostly finely cross striate.
-Species many, marine and fossil. 3. ACHNANTHES Cells single or forming short chains attached by the basal cell, cells curved only in girdle view; valves elliptical to lanceolate, often narrower or broader in the middle; valves dissimilar, the one concave with a true raphe and central and polar nodules, the other convex with a pseudoraphe, both striate with transverse rows of dots, sometimes ribbed.-Species many, fresh-water, marines and fossil. valves round-elliptical to circular, dissimilar, the lower concave w a true raphe and nodules, the upper with a pseudoraphe and witho nodules, both transversely punctate-striate; interzone one with narrow marginal fenestrated septum, or none.-Species many, fres water, marine and fossil.
6. CAMPYLONEIS Cells single, free, curved in girdle view, and the plane of the upper valve with the margins curved downwards; valves scutelliform, dissimilar, the lower concave, transversely punctate-striate, with a straight raphe and central nodules, the upper convex, cribrose-punctate, with a pseudoraphe and without nodules; interzone one, between the lower valve and the girdle, its septum complete, fenestrated.-Species few, marine and fossil.
7. BREBISSONIA Cells single, free or enclosed in gelatinous tubes, or sometimes stalked, not cuneate, elliptical to linear-lanceolate in valve view, rectangular and straight in girdle view; without interzones; valves bilaterally symmetrical, with a straight raphe (or nearly so) which is enclosed between two parallel ridges; central nodule small, usually slightly elongated; surface transversely punctate-striate or ribbed.-Species few, fresh-water and marine. 
